
Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



■■■HI 

©Plication number: 0 428 000 A1 



© 

© Application number: 90120724.1 
© Date of filing: 29.10.90 



EUROPEAN PATENT APPLICATION 



© lntCl5: C12Q 1/37, G01N 33/533, 
' Q01N 33/58, C07K 7/06 



© Priority: 03.11.89 US 431501 

© Date of publication of application: 
22.05.91 Bulletin 91/21 

© Designated Contracting States: 
DE ES FR IT 

© Applicant: ABBOTT LABORATORIES 

CHAD-0377, AP6D/2, One Abbott Park Road 
Abbott Park, Illinois 60064-3500(US) 

© Inventor: Krafft, Grant A. 
2433 Saranac Court 



Glenview, Illinois 60025(US) 
Inventor: Wang, Gary T. 
9148 Grosspoint Road 
Skokie, Illinois 60077(US) 
Inventor: Matayoshi, Edmund D. 
4410 Hillshire Drive 
Richmond, Illinois 60071 (US) 

© Representative: Modiano, Guido et al 
MODIANO, JOSIF, PISAMTY & STAUB 
Modiano & Associati Via Meravigli, 16 
1-20123 Milano(IT) 



® Ruorogenlo substrates for the election of pro.eolv.lo enzyme aotlvHy. 

© * W e present ^,o„. congous data — 

Sieved through .he use of a '^^^J^'J^p^^^^^. 
substrate hydrolysis. 
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R.UOROGENLC SUBSTRATES FOR THE DETECTION OF PROTEOLYTIC ENZYME ACTIVITY 
REFERENCE TO GOVERNMENT GRANT 

to this invention. 

BACKGROUND OF THE INVENTION 

10 

1. Field of the Invention 

Phytic enzyme activity, and the fluorogenic substrates therefor. 

20 2. Description of Related Art 

" Retroviruses constitute a family of 

diseases in animals and man. [R. Weiss, et al., RNA Tumor Viruses (^^f ^ ,„ synthesized by a 
Cold Spring Harbor. NY. 1985.)] RNA viruses, retroviral proteins 

25 viral-encoded reverse transcriptase. A, ^°**^^ | C ^ are later processed by posttranslational 
are initially synthesized as large polyprotein P* c " r »« J™ n enve| ; glycopr oteins of retroviruses 
cleavage. The internal structural prote.ns. ^'^^^Scn 5i polycistronic viral messenger 
are encoded by the gag. pol and env genes, respec ^-^^ ££f wr / ch conta ins the structural 
RNA (mRNA) results in the synthesis of twc , precu o ' J structural proteins and the 

30 capsid proteins, and Pr— . a ^^^^^^Sor polyprotein from a separately 

as Immunol. 115. 221(1985)]. ™,ss!na of both Pr° a ° and Pr^ 01 precursor polyproteins 

Retroviral proteases are res pons.ble for J^^^ P or afte r virion assembly and has been 
at specific cleavage ^■ C ^^J^tl Tus (HIV and murine leukemia virus, to be required 
shown, in the case of the human ^^^^^^^ , j. Virol. 53. 899 (1985); I. Katoh. et al.. 
for the maturation of infectious v,rus part,cles. [S- Crawtort . et aL. J ^ ^ ^ {q 

<o Virology 145. 284 (1985); N.E. Kohl et al Proa Na^ Acad Scu US A. 85 6 ^ ^ 

d TSe^~ have ^.~2^^ 
45 including analysis of the gag polyprotein and s cleavage products y ^ ^ ^ ^ ^ 

329. 654 (1987); S. Seelmeier, et a ., Proc. N*l. Acad to. 85. 6612 ( 98 > ^ ? ^ ^ ^ 

263. 14617 (1988); J . Schne.d er. . J * ^ ^-gh performance liquid chromatography (HPLC) [S. 

Graves, et al.. Proc. Natl. Acad Sc .85. 2449 ( 1988 )]. n,g p chgm ^ ^ (ig89>; p L 

Billich. et al.. J. Biol. Chem. 263. 17905 W a ^ RjchardSi et FEBS Lett 247. 113 
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ing large numbers - P-ase inhibits. — J-* Z^^S:^^^ 
studies because they do not allow for the ^™^Z^ transfer to the measurement of hydrolase 
The feasibility of applying intram o.ec, ar res onan ce en ergy t ^ ^ 56 ( A. 

activity was demonstrated nearly two de cades ago. methodology (or analogous 

5 Carmel. et al., FEBS Lett 30, 11(1973)] ^^^^fj^ practical application [A. Yaron, et 
quenching/cleavage strategies) for protease assay ctoagn ^genm a , P Ana , Biochem . 83 . 2.96 (1977); 
S Anal.Biochem. 95, 228 (1979) ^ J^^^p^'L. Hochem. 129, 502 (1983); 
N. Nishino, et al., J- ™^™^Jffi.S£!t £ ^ Biochem. 165. 96 (1987); S.J. Pol.ac*. 
Filippova, et al., Buorg. Khim. 12, 1172 t™ B0 >' 
10 etal,J.Am.Chem.Soc.111,5961 (1989).l 

SUMMARY OF THE INVENTION 

" ™ present Mention in^s a no,*, ^ ^ 

aching acceptor attached «o a ™^J^'^u^<lo<™ and the quenching acceptor, and 

to the peptide's N-terminus, or visa versa. the presence or activity of a 

inhibited from hydrolyzing the substrate. mtm[lnlina of the donor's fluorescent emission caused by 

The novel substrates enable ^^^""^^jS ° n the determination of reaction rates 
substrate hydrolysis. Because of the.r s.mphcty and prec-s on ^ assays using h,gh 

required for kinetic analysis, these assajc^-*^ ^ have been espectai.y 

- !STTLXrS — eficiency virus protease and av ' an 

myeloblastosis virus (AMV) protease. 



BRIEF DESCRIPTION OF THE DRAWINGS 



ETde^cts *. chromes ,or ,,—ce and 4,5 nanometers aPsorPance * the products o, 

~r*,t, Py Pep,* * - - °< • *- - °* 

DETAILED DESCRIPTION OF THE INVENTION 



EP 0 428 000 A1 



present inven.cn « « ^Xl^SSrt^S^ «*■ <" «' Wi,a ' enK 

protease reaction, include the following: 



■XT 



O 



^^^Ser-GIn-Asn-Tyr-Pro-lle-Val-GIn » ^ 



O 



^^^^v^^Ser-Val-Val-Tyr^ro-Val-Va^ 



DABCYL Substrate II 



4 
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»e various Ceavage sites onM £D . JJ-J J-J * ^ J££ 

tim e due to the continuous increase ^^^^ is .inear.y related to the 

continuous and increasing Kberat.cn ^^^^-^^df substrate which is cleaved, the total 
rate of hydrolysis of the fluorogen.c substr ^ e " ce of one mole of newly created donor- 

fluorescence is increased by the net «^*e J TetoZ^*^™ as the basis of a sensitive 
, peptide fragment. This ^^I Z^^^ determined by detecting the change in 
and quantitative assay in wh.ch proteolytic reacts t jnvention can be used to 
fluorescence over time. In addition the ^hioi or Therefore, the novo, substrates can 

determine an enzyme's activity in the ' PT^ 0 ^ 8 ^ ng o compounds derived from a variety of 

B jrsi^-s^" 1 ' and microbial fermentation beers ' as 
we, rbSrs^ 

mixture is formed by combining a protease enzyme, s P ubstrate (e . g ., substrate .) of 

including but not limited to pepstatin, ^^^^^I^flwed solutions, and the reaction 

„ the present invention. Typically, the assay «*^" « ^ f ? enic subst rate by the protease 

is allowed to proceed to virtual completion. The hydr o ysis of the fluo g Fluorescence intensity 

enzyme is monitored by steady state Aw^^jTJ interfaced microcomputer. The 

measurements can be acquired continuous^ and £^^V Bne8r regression analysis. In this 
rate of fluorescent substrate hydrolysis can .^^^J^TLportional to the concentration of the 

2 5 assay, the rate of hydrolysis of the fluorogen.c ^^ y ^ n mixtur6i the rate of change in 
protease. By omitting the protease inhibitor compound ^^^^ protease enzyme can be 

(1988) which are incorporated by reference herein. approach is based upon the 

The success of the fluorescence ^^J^pS Ty ZmTzing Jenergy transfer efficiency 
choice of the appropriate ^^^.^^^'^^ component of the intact substrate is 

40 with the strong visible absorption band of DABCYL leading to y ^ )eads tQ . mproved 

Second, the use of a relatively long lived ^T ^^eni of intramolecular resonance energy 
suppression of residual substrate fluoresc ence be ^^^^Z^ For example, in Substrates 
transfer due to diffusion of the donor ^and -^'^^TeSSed to be about 29 angstroms 
, and II the maximal donor/acceptor n *J^ P £^ distance for 50% energy transfer 

45 (assuming an extended octreotide configuration^ ^TJepT^ Lrefore, R is less than Ro, and 
efficiency, was estimated to be ^ an ^ omS ZT^ZSg R for distances R < Re Assuming a 
the efficiency of energy transfer ."^^ ^^f^ 5 x 10- cm*/second [E. Haas, et 

relative intramolecular diffusion coeftaerrt of the ends urf .S^^ to ^ ^ R = ^ 

a,.. Biopolymers 17. 11 (1978)), a ^^^^^S^ couW move approximately 13 

so Ro and a 65-fold quenching at R = 0.5 Ro. 7^°".,"^ 

^^^0^^^ is valid when donor and 

Ro was estimated using a value of 0.67 for the o ' e " tax durj the 9xcit ed state lifetime 

acceptor dipoles undergo a dynamic randomization o re a ^ - n a ^ ew Qf ? esonance energy transfer 
of the donor [L. Stryer, Ann. Rev. B.ochem.^ 47. 819 (197 8) for a iderable flexibi , ity 0 f the 

55 calculations.] This assumption was c ° ns ' d ri e ^^^ peptide itself. A value for the 

DABCYL and EDANS linkages to the pepftde, , « .wen as ^^W^^PP {ragment 
donor quantum yield (Q) of 0.13 was used on the bas Mc acid [Q= 0 .54G; ,J.N. 
Pro-lle-Val-Gln-EDANS, made by comparison to quinine sulfate <n 
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such as those which are suitable for use in purification and 

Fifth, the well-separated visible absorption band of DABCYL fac Hitates sudsu * y 
puJitation, as wel, as the analysis of su^" 

DABCYL is aiso ^ luo ^^ ^^Lorna* slits or filters. In principle 

; latter to be measured using cut-off filters or very wide Da na P a d btajn reaction rates by 

it should be possible to utilize an acceptor w^-ch is also f J^^^^^ho^r, obtaining 

aiso useful in studies on the substrate or macromoleeule. 

en2> r?: b eS SI- b» the «o* g e^ptes and experiment 



EXAMPLES 



Preparation of Fluorogenic Substrates 
The following example describes the preparation of fluorogenic Substrate .. The fluorescent donor was 

of DABCYrand EDANS with the octapeptides' amino and carboxyl termin,, respectively. 

a Preparation of DABCYL-gaba-N-hydroxy-succinimide 
" 4-(p-Di m ethy, am inopheny^^ 
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with methylene chloride to remove insoluble by product, n ^ ^ y materjal wgs redissolved , n 

elide solution was concentrated to *^^^^JLi. followed by the addition of 1.2 
DMF, and 1.2 equivalents of 4-am,no-butyr.c acd completion of the reaction 

equivalents of triethylamine. The mixture washed atroojn tempera ^ recrygtalli2ed fmm methan0 , 

DABCYL-gaba-OH (2.0 g. 5.6 mmol.) was derived ,n dry ^ rf ^ reacti after 

0.8 grams of NHS (1 .2 eq) and 1 .4 grams o f DOCj^ Jhe ^ was concen trated, and the 
stirring at room temperature overn.ght. The ^ 6 ^f^ m o,e remaining DCU. Then, the methylene 
res idue was washed, twice, with me* f™J*^° wtth EtOAc as the elutant, to provide 1 .58 grams 
chloride solution was chromatographed on a silica column. 



of pure DABCYL-gaba-NHS 
^ Prepay of DABC^^ 



p. rrepaiaumi m q 

and thiamine (approximately 0 2 *. exces^ ™ 0 fX Iring at room temperature overnight tne 
(60 mg) »as obtained as a da* red solid upon ««ra»n. 

25 c P (ep , r .,, 0 „oJOABC^^ 

" 0 AB 0V L ,;,Se,3,n.M„-T yr , = 

to HPLC purification. . _ „ reverse phase column (21 X 250 mm); and (ii) a 

HPLC conditions included the follow.ng (0 Ra-nn C8^ P g) ^ 1Q m|nute8i 

solvent gradient using solvent A mM NaOAc, pH 5) over a period of 

35 then linear gradient to 60% solven B (90 /o aqueou ^ aceton t ^ ^ had 

60 minutes. Typically, when a which is diagnostic for the desired product 

of absorption at 490 nm to absorpt, on at 260 nm ^ concentrated . The residue was treated 
The fractions that contained the des. red product were com° then ated t0 drynesS . and the 

40 ^ — dark red so!id (49 -° m9) was 



obtained upon filtration. 



Example 2 



Fluorogenic Assay for Screening Inhibitors of HIV Protease 

The inhibitor compound (pepstatin ^^^^ 
di.uted with DMSO to 30 times the ,na. concen i <^^ fo ^ u ° rn chlo ride. 1 mM ethylenediam.ne 
slowly added to a buffer solution .^f s ^ m a | bumin [BSA]) while vigorously vortexmg, to 

tetraacetate. 1 mM dithiothreitol and 1 0 mg/ml bovine ^ semm a ^ ^ ^ ^ 

C °Te n pttease enzyme. H,V protease, was diluted with the buffer solution which further contained 10% 
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enzyme solution (6.7 nM; 73 ng/mL). The protease enzyme solution was stored 



DMSO to form a r. 

5 The substrate solution was also stored at room tem P eratur ®. . for wnicn a total sam ple volume 

The assay reaction was carried out in a fluoresc ence. rocrocenp ^o7 L ) W as mixe d with the 
of 120 mlcrofe* is adequate in most ^meters .The* ^% ^ n g ^ meter hokJer. at 
inhibitor solution (80 uL) directly in the microcelL The mroocen was placed in the ^ ^ 

30' C for at least one minute. Prewarme * ub ^ of time. The 

J0 microceil, and the fluorescence intens.ty of the "^ m ^^£^on of the reaction mixture, 
first two minutes of data were ignored to ensure minutes was determined 

The rate of change of the fluorescence .ntensrty over the 8 " b ^^^ ™ 9 J substrate cleaved pe r unit 
by linear regression. The observed rate was fjlT^^S of inhibitor)/(rate in 

time. Therefore, the per cent inhibition was calculated as 100 x (i <raie w 

15 absence of inhibitor)). 



Example 3 



Fluorogenic Assays for Protease Enzymes 
Rate measurements - - change - *. 
exception that the inhibitor compound was omitted. 

Example 4 



HPLC Analysis of the Fluorogenic Substrates 



The following exampfe describes me HPLC ana,ysls of the no,e! fluorooenic substrates and their 

« (pH 8) was Included to vary the pH. » „„„ m m«™ nf the chromatograms for fluorescence 

The detection system permitted the s,mu lareous WS" 1 , ° ^^"^a,. The fluorescence 
and sever, absorbance wave„n g.h, as > we as « J^S^5^^ -I- «P«**, •» 

so proteolysis of the substrate. at «nrhanca are overlayed in Figures 2 and 3: (Fig.2) 

bydroiysis by H,V protease for 2.S *^%^£^j£Z?Z*me ana„s,s of HV 
the peaks on the florescence and 475 nm absorbance f^™^™™™^^ fragm e„t o»er 
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♦ t«r«..«» thft HPLC although performed at a similar pH (4.9), 
assay conditions is likely to be more accurate because the .HPLC, ,* ho 9 P ^ phQtophys . 

was obtained in the foilowing manner. F.rs t "J^ZL of the original peptide eluting at 53.5 and 
incubation with HIV protease indicated com P'^ d ' S .i PP r ^ 6 n times of 36.4 and 47.2 (Figure 3 ). Th.s 
the concomitant appearance of two new speaes quantitatively at a single bond. The 36.4 

result suggested that the ^^^^^^^ EDANS fluorophore, while the 47.2 

, peak exhibited a fluorescence yield character* of we u q chroma togram. The absorpt.cn 

species was non-fluorescent and present ™*»™ m * confirmed the assignment of the 

spectrum for each peak, ^£^\^£ 7 *™ d EDANS - DABCYL (53.5). 
peaks as corresponding to EDANS (36.4 ) DABCYL (47.^ ) a ^ ^ ^ s 

The cleavage products of Substrate . The fragment eluting at 47.2 was 

5 The fragment eluting at 36.4 was ,de that proteolysis of Substrate I occurred 



Example 5 



Inhibition of HIV Protease by Pepstatin 



The inhibit of HIV protease activKy by 

o substrates of the present invention. Pepstat. " » «P£"t n .b.or of ^ ^ ^ ^ 

is a reported inhibitor of HIV protease [S See.me.e t *aL. ^ . ^ Hansen Jtal. 

Giam, et al.. J- Biol. Chem. 263, 4617 ( 988) J ^ne.der^et ^ ^ pEBS ^ 

SS^i 5^r« -r^^^^- (1988): Ha Krausslich ' et at Proc - Na 

" ^JSSSSL the measurement ^^^Z^^^^' 
30° C. The reaction was performed substant,al y in "^jS^^mO UM, 33 uM and 129 uM) and were 
The data were obtained for three concentrat.0 ™ (reacti0 n velocity; min/nM) [M. 

plotted in the form of a Dixon plot herein.] The data are presented in 

40 Dixon, Biochem. J. 55, 170 ^J^^ZT^l nSory constant (K.) of 17 nanomolar which 
Figure 4. The point of Intersection of the mree Mine ^ e,as . for most aspartic proteases, 

indicates that pepstatin is a very potenUnh.br tore ' H £P^^ n conce ntration (nM) vs. substrate 
Data plotted according to the method of Cornish B°« dp ^ para|le) 

concentraSon/V (min/nM), in Figure 5 [A. (The data for the 33 



Example 6 



Fluorogenic Assay for AMV Protease 
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r o lLSon of ifh,bi,o, yielding 50% Inhibition) of about 40 microm** IjiM) •< pH 6. 



Example 7 

Preparation of Different Fluorogenic Substrates 



„ The choice o, both - fluorophore and the chro ^^^^rs^™^ 
,h. ,iral protease fluorophore-quencher *J^^ n '7£ quenching acceptor, was desired 

fiucrophore-quencher protease substrate* The sub « ^^a, thl azo-type chromophore 
correspSg N-labelling reagent, DABSYL-maba-NHS, was prepared as follows. 

, a. Prepara.cn of n_^±W^^^ ^ — 

(DABSYL-maba-OH) 

„ b Preparation of N-nethvl .NW^imethy lamlnophenyl^^ butyric acid N- 

hydroxy succinimide. (DABSYL-maba-NHS) 

N-methyl-N-^dimethyiam^^ 
0.75 g. 1.8 mmole) was suspended in dry d,me hoxyeten (tt ImL). N hydroxy ^su ^ 

« mmole)) and dlcyclohexylcarbodllmide (0.45 g. 2.2 mm *' XCuct^ Tne "mrate was concentrated to 
indicated by TLC. the mixture was filtered to T^^^^t^S, was then chromatog- 
%Z^7^Z XSXZ ST?^T ^ product DABSYL-maba-NHS ,0.0 

. * The pep«de sequence and fluorescent donor were then anached substantially in accordance with the 

described in Examples 1 and 7, are listed in Table 1. 



10 
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Table 1 





Fluorogenic Substrates and Protease Activity 






5 


Substrate 


HIV protease 
Activity 


AMV 
protease 
Activity 


10 
15 


IDABCYL-gaba-Ser-Gln-Asn-Tyr-Pro-lle-Val-Gln-EDANS 
II DABCYL-gaba-Ser-Val-Val-Tyr-Pro-Val-Val-GIn-EDANS 
.HDABSYL^maba-Va.-Ser-Phe-Asn-Ph 
IVDABSYL-maba-Ser-Gln-Asn-Tyr-Met-lle-Val-Gln-EDANS 
V DABCYL-gaba-lle-Arg-Gln-Ala-Asn-Phe-Leu-Gly-Leu-EDANS 
V. DABCYL-gaba-Aia-Thr-Leu-Asn-Phe-Pro^-Ser-G n^DANS 
VII DABGYL-gaba-Thr-Ala-Thr-lle-Met-Met-Gln-Arg-Gly-Glu-EDANS 
;',„ n.nrv, .%h fl -T h r-Phe-Gln-Ala-Tyr-Pro-Leu-Arg-Gln-Ala-EDANS 


+ 

NT* 
NT* 
+ 
+ 
+ 


NT* 
NT* 
NT 
NT 
NT 




The compound was insufficiently soluble in the assay buffer used. 

NT = not tested. — ■ 



20 



Protease Activity Towards Fluorogenic Substrates 



The activity of HIV protease and AMV 
substantially in accordance with the procedure ^«2^^^^ lte .vahQ^DANS was studied 
in Table I. Among these compounds °^^^° q X efficiently by HIV protease, but not by 
most thoroughly. This ^^J^^^^S^to give a fluorescence signal which allowed 
AMV protease. It was cleaved specially at *e Tyr Hro » n 9 « , d a Micnae lis-Menten 

continuous monitoring of enzymatic activity. Enzyme kinejcs de te m nat Qf 47 

kinetics constant (K m ) of 103 uM and a— ^^ Ta ^ te T^^.ned on.y ,^-H^e.y « 
nM/minute. The enzymatic activity of the ^^^^^ not as efficiently as was Substrate I. 
indicated. Substrates V and VI were cleaved by ™J^^"£^ with a K m - 5.9 nM and V max = 
Substrate VII was found to be a more efficient substrate the Substrate ., w.tn 



1.8 nM/minute. 



Example 9 



c Donor/Acceptor Substrates with Improved Water Solubility 



Although it was anticipated tba, .be negative charge 0, EDAN ™ ™ g ™be 

donor/acceptor substrates the desired so luMity , n a, eou. m ^.^*7 t0 , Mr poor s0 ? ubility . 

^^^^^ 

^^^^■^^^^^^ - — - - 

provide the desired enhancement in solubility. 
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Tw o compounds we, pr^ " *~^p^ 
^rj, I— subs-allv in 

h'^rlUn wim a sol.biLity o, about 1. « .or « = = NS ^ 
in P H 4.7 buffer, the lucifer yellow compound „ m at pH 4.7. Thus, for 

acids a. the terminal furthest from the deavage s,.e. ^^^iS^e^W J^Arg. in which 

applicable to the production of fluorogenic substrates for other ^™J* « « e ^ The 

„ sltrates in a variety of fluorescent assay P«J^«£ i^"^ JSLnotecular resonance 
present invention teaches the e rad <f^ use in detecting the presence of 

energy transfer between a fluoresce* :dono ran la ^J'^J jn ended as examp ,es rather than as 

Ltirr,:rn^^^^^^ 

ZTZZs described above and as se, tor* In me following claims. 



Claims 



1 . A fluorogenic substrate, comprising: 

a. a peptide, 

b. a fluorescent donor attached to said peptide, and 



U. a llUUICO^om uuiiw. — 

c. a quenching acceptor attached to said PepWe resonance energy transfer between 

f ^ torogenic subs«e according to Calm I. wherein said fluorescent donor and said quenching 

^^^^^^''^f^^T^TS^L,^ donor is selected from the 
3. The fluorogenic substrate '° C ^J.J h ^ 

- 

acid; and coumarin and coumann derivatives. niipn china acceptor is selected from the 



consisting of: 
Ser-Gln-Asn-Tyr-Pro-lle-Val-GIn; 
Ser-Val-Val-Tyr-Pro-Val-Val-GIn; 
Val-Ser-Phe-Asn-Phe-Pro-Gln-lle-Thr-Leu; 
Ser-Gln-Asn-Tyr-Met-lle-Val-GIn; 
lle-Arg-Gln-Ala-Asn-Phe-Leu-Gly-Leu; 
Ala-Thr-Leu-Asn-Phe-Pro-lle-Ser-Gln-Glu: 
Thr-Ala-Thr-lle-Met-Met-Gln-Arg-Gly-Glu; 
Thr-Phe-Gln-Ala-Tyr-Pro-Leu-Arg-Gln-Ala; 
His-Ser-Gln-Asn-Tyr-Pro-lle-Val-Gln-His; and 
Ara-Val-Ser-Phe-Asn-Phe-Pro-Gln-lle-Thr-Arg. 

6 The fluorogenic substrate according to Claim 1. having either the formula. 

12 
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I 

DABCYL 



^ X ^^^S e r-Gln-A S n-Tyr^ro^l S -Val^ln, N ^^N^v^ SO:i . Na . 



I 



^^/^Ser-Val-Val-Tyr-Pro-Val-VaWSIn , ^ N yv^SO^a* 



DABCYL 



EDANS 



, The (l „orooe„ic — aocordino -^^^^^1 '° 

T"TtXTsZ accordinc ,0 Cm 1. wherein said v„a, protease en;yme is avian 

^^"'le^e P—» 0' —» °< ■ *- P—* * ^ SamP ' 9 ' COmP " Sin9 

""a^SS* «- « sample v,ith a .luorogen.0 subs,*, wherein said fluoric substrate comprises 

i. a peptide, . 

ii. a fluorescent donor attached to sad jde has a configuration sufficient 

iii. a quenching acceptor attached to ^^^^ft^^ donor and said quenching 

~st e r t-n - eby « - -« - - 

acceptor; and . 

Tt na X^ZTS\0. serein the proteaaa enzyme an immunodeticiency virus 

£,eTse.^nd herein said fluorogenic substrata has the formula: 



55 
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.Ser^ln-AsnTyr^ro-IIe-Val^ln^x^NyK^sOj-Na* 



13 The assay according to Cairo 10, wherein the protease enzyme is avian myelosis virus protease 
and wherein said fluorogenic substrate has the formula: 



I 

DABCYL 



EDAMS 



substrate comprises 
i. a peptide, 



acceptor; and 



15 ^S™»" ~„„nuo US , y «eC„ 9 rid d-^ ™« 

emission due to substrate hydrolysis. 



55 
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FIG. 1 
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FIG.5 
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